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Summary
The main theme of this thesis is the interaction in aitro of nuclear proteins with
regions from the yolk protein gene loci vttnttocENlN (Vtg) and Apo-vERy Low
DENSITY LIPOPROTEINII (VLDL). The expression of these genes occurs in liver
only, normally that of the laying hen. Their induction is controlled by the female
sex hormone estradiol. It is, however, also possible to induce yolk proteins in
immature hen and rooster liver by administering estrogens. In this system
steroid-controlled gene expression in a fully differentiated organ can be studied
in aii its aspects.
In Chapter L an overview of facts and ideas concerning eukaryotic gene
expression is presented, with emphasis on steroid hormone-control. Besides, a
short review of methods to study in aitro protein-DNA interactions is given.
Chapter 2 contains a study of proteins extracted from different tissue nuclei
binding in vitro to the S'-flanking region of the Vtg gene. A number of binding
regions and sites were found; the region from -450 to -350 shows a difference in
the binding pattern between the liver expressing the Vtg gene and the committed,
but not expressing liver. The latter pattern is similar to that obtained with tissues
where the gene is silent. The analysis of one of the identified binding sites,
situated 850 basepairs upstream of the transcription initiation site, is further
described in Chapter 3. This site is characterized by in aitro (exonucleaselll
footprinting) as well as in uiao methods (dimethyl sulphate and DNaseI
footprinting). The binding site was found to comprise a DNA sequence that is
similar to the nuclear factor-I binding site. The site is occupied in aiao only in the
liver that expresses the gene, though the protein is also present in cells where the
gene is permanently silent (oviduct) or not yet expressed (immature hen liver).
Apparently, the mere presence of the factor as well as the hormone-receptor
complex does not guarantee Vtg expression.
In Chapter 4, results are reported that were obtained when the VLDL gene
locus was scanned for protein binding sites using the nitrocellulose filter binding
Summary
assay. In order to use this assay the gene locus was divided into ten regions, four
of which were found to bind nuclear proteins. Three out of these four coincided
with previously identified DNasel-hypersensitive sites. These hypersensitive
sites are usually lying near sites of protein-DNA interaction. One of the regions
encompasses DNA sequences in the VLDL gene proper; the binding sites reside
probably in or near intron C. The binding to the four regions was observed with
nuclear extracts from laying hen liver, but not with those from rooster liver or
oviduct. Chapter 5, finally, deals with attemps to use an in aitro synthesized
human estrogen receptor to identify binding sites for this receptor in the Vtg
upstream region.
Most of the protein-DNA interactions found in aitro are also found
in aiao and a number of these interactions is linked to the expression of the Vtg
gene. Thus, studies in aitro under well-defined conditions, that supplement the
in aivo approach with which they should ideally be combined, are suitable for
further investigating and resolving the role of protein factors, DNA sequences
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